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(57) Abstract: An energy efficient drive system is provided for use on typical injection molding machines whereby a single electric 
motor drives both the extruder screw and a hydraulic motor that continuously charges a hydraulic accumulator during the extrusion 
process. During the injection cycle, the charge in the accumulator is directed to stroke the extruder screw and inject melt into the mold 
cavities. Another embodiment utilizes a similar arrangement on the clamp mechanism of the injection molding machine whereby 
the charge in the accumulator is directed to hold the mold closed during the injection cycle. 
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ENERGY EFFICIENT EX T'FTTDF.'R DRIVE 
^^■TTrTVt, FIELD 

. M ^pnsrallv to molding machines 
Th e present ^^^J^^^ machine that 
and, more particularly, to an ic motor for 

US es a single electric motor to driv ^ & 

the charging of an accumulator, and a 
feed screw and/or a mold closing means. 

° BACKGRgUHB Q£ THS TWVENTION 

of an injection molding machine provides 
The injection unit of an uoec norma l-cycle of 

L5 essentially two functions during the course & 

operation; namely, injection and ^ extruder 

r eci P rocating screw injection molding «^ gradually 
function is accomplished when the screw x. 

— ^stic melt toward ^ ^ ^ ^ rea rward to its 
20 creating a pressure or force to accumulateS . When a 

pre _ inj ection P~"^ t ;^. acC umulated ("a shot"), the 

SUffiCi "rrlpi°dly forTr* Without rotation) to inject the 
screw is moved rapxaxy performing the in 3 ection 

-It straight into the mold, thus P ion molding 

25 function. ^e processing ^^J^ inje ction 
commercially significant plastics up to 3 0,000 

pressures of at least 15,000 psi. and frequen y 



psi . 



30 



35 



40 



■ • ,. m unit of a molding machine can also be 
The injection unit ot extruder and 

d esigned as a ■ two-stage" ^ystem where 

injection functions are performed ^ Be ^ Qr plastic i Z ing 

In a two-stage injection system, the ext-de: ^ ^ 
function is still performed by a reea ^ 

into a "melt- 

but all or part o£ the plastic melt rs ^ ^ 
.emulator- rathe, than being "*^to perform or, at 
Th e melt-accumulator is subseguently P £unotion . ^ 

!»'. ^ Per£OOTin9 ct t„ ulTt include ' more uniform 

advantages of a two-stage matron unrt 
plas tication of material, reduced wear on the 
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and the potential for higher injection pressures. The primary- 
disadvantage is higher cost. 

Both the injection and extruder functions require an 
.5 associated drive apparatus in the injection unit. In prior art 
hydraulic machines, the movement for the injection function is 
typically performed by a hydraulic cylinder, while the rotation 
of the feed screw for extruder run is normally accomplished by a 
hydraulic motor. More recently, electric motors combined with 
10 mechanical systems have been used as the direct power source in 
the injection unit. Some of the prior art electric systems have 
used separate motors for each function; i.e., one motor for 
rotating the feed screw and a. second motor in combination with a 
mechanism, such, as a ball screw, to convert rotary motion into 
15 the linear movement required for injection. Other prior art 
"hybrid" machines have used an electric motor to rotate the feed 
screw with the remaining functions of the machine being 
hydraulically driven, with power provided by an electric motor 
driving one or more hydraulic motors . 

20 

While the "hybrid" machine incorporates some of the 
advantages of both electric (better control of screw rotation) 
and hydraulic (lower overall cost) machines, there remains room 
for improvement. In particular, there is potential for a more 

25 economical system since there is excess capacity in the electric 
motor that rotates the screw. This motor is only used during the 
portion of the cycle were the thermoplastic material is extruded 
(plasticated) to build the shot. Since the motor and the 
associated variable speed drive have a relatively high cost, it 

30 is desirable to maximize the utilization of this motor. 
Furthermore, for the injection molding machines with variable 
speed motors currently available, the motors are either 
dedicated to specific axes (as with electromechanical systems) ,. 
or are applied to standard hydraulic circuits redundantly so 

35 that no economy of control is gained by the variable speed motor 
and drive . 

Accordingly, as is typical when new technology is applied to 

existing products, the effort has been to maximize the execution 

40 of the previous injection system technology so as to limit risk 

2 
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HH/ This is especially true in all- 

a nd retain product ^"^ ^ „ here „lic .otic. 

Metric ^^XZZ ^ electro-mechanical motion 

control has been P approa=h , 

oontrol. As a "= ult ic varia ble speed motor drives 



molding . 



It is we ll established tbat ^ ^^^^ 
„ trains . with electro-mechanical drive ^ stability , 
significant, measurable improvement rn »-«h^. 

^■p t-v^ driven device. This is a result 
and accuracy of the driven elimi nation of 

tne n^er of component m the dr ^ & ^ 

inherent variations m the ^draul 

L5 mature J^^T^^ ™^ concentration 
b rea k down of the oil itself ^ ^ ^^^^ 

of contaminants, and so compo nents with servo- 

the hydraulic drive tram _P performance 

electrical/mechanical components provides * fcQ be 

20 improvement, the full potential improvement has y 
realized. 

a a t- hat the floor space occupied by an 

Another consideration is that the £ ly impor tant 

inj ection molding machine has Jjiities are 

25 criteria. As the resources once the length , 

^. . =ooets to increase proauctivitv, 
JTorT-a- has become increasin.lv important 
consideration among competing machine designs. 

. the need for increased capacity in electric 
Besides the need ^ , mprov9me „ t in 

injection units, there i v , ccura cy of the driven 

durability, repeatability, stability, and accura y ^ 
d evice, as well as a reduction in overall l^gth 
« a way can be found to °^^£a tTClmology to 
35 limiting application of electro 
reciprocating screw injection units. 

Similarly, there is a need for an ^proved energy efficient 

sys tem when operating a *™<Zll towards or away 

40 molding machine where the two halves are mova 
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from each other for opening and closing the injection mold. In 
this arrangement the injection mold must be subjected to a 
relatively large closing force during the injection cycle. The 
prior art centers around apparatus that utilizes all hydraulic 
5 actuation for both . the long stroke portion of opening and 
closing the mold as well as for applying the clamping force. 
More recently, electric motors have been used for the long 
opening and closing stroke and hydraulic pressure is utilized to 
apply the large clamping force during the injection cycle. The 
10 prior art however has yet to provide a compact, energy efficient 
drive system utilizing both electric motors and hydraulic 
motors . 

SUMMARY OF THE INVENTION 

15 

Accordingly, it is an object of the present invention to 
provide an improved drive apparatus that enables the use of a 
single optimized electric motor to provide power for the various 
machine elements of an injection molding machine. 

Another object of the current invention is to provide a 
simplified apparatus that drives both an extruder screw and a 
hydraulic motor simultaneously. 

Still another object of the current invention is to provide 
an injection unit for a molding machine that contains fewer 
components which is more reliable and easier to maintain. 

Yet another object of the present invention is to provide 
an efficient drive system for an injection molding machine that 
uses an electric motor to drive the extruder screw and a 
hydraulic motor which charges a hydraulic accumulator 
simultaneously, whereby the charge in the accumulator is used to 
stroke the screw during the injection cycle. 

Still yet another object of the present invention is to 
provide an efficient drive system for an injection molding 
machine that uses an electric motor to drive the extruder screw 
and a hydraulic motor to charge an accumulator. A clutch is 
provided between the electric motor and the screw which allows 

4 



35 



BNSDOCID: <WO 02041 93A1_I_> 



PCT/CA01/00709 

WO 02/04193 

th e electric motor to continuously drive the hydraulic motor 
even during the injection cycle. 

yet another object of the present invention is to provide 
„ a££iclent drive system for an injection moldrng machine that 
"e r electric motor to close the mold halves whrle 
; lultaneously charging an accumulator and uses the charge rn 
the accumulator to apply the clamprng force durrng 
inj ection/molding cycle . 

in accordance with these objectives, one embodiment of the 
present invention is directed towards a hybrid-type rnjectron 
Lchine where the extruder screw and a hydxaulr, tor are 
driven by an optimised variable speed electrrc motor 

5 simultaneously during the plasticizing process. Purrng the 
plasticiting process the hydraulic motor charges a 
Lcumulator. «hen enough plastic has been extruded and the 
relied -shot- sire is produced, the charge in the accumulator 
I! usi to strohe either the screw or a separate prston for 

20 injection of the melt into the mold cavities . 

optionally, a clutch is provided between the 
a»d the extruder screw whereby the electric motor rs allowed to 
continuously charge the accumulator by drrvrng ^J^«^ 
rn r The clutch is actuated to disengage the extruder screw 
25 motor. The clutch pro a uced thereby stopping 

once the required shot size i:=> 

rotation of the extruder screw and allowing the screw to be 
r t ™by a Piston which is driven by the charge rn the 

i::*;Ltor. .n «- «- — is — 

30 charging the accumulator. 

m another embodiment of the present invention a -^ate 
electric motor is provided on the clamp side of the matron 
eiec • . . i=; attached to a mechanxcal 

molding machine. The electee motor xs attachea 

35 drive means for open and closing of the mold. Also attaC ^° 
the electric motor is a hydraulic motor which charges a separate 
accumulator. As the electric motor doses the mold xt also 
drives the hydraulic motor which charges the accum ulator. Once 
the mold is completely closed, the charge in the accumulator xs 
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used to apply the large clamping force to the mold that is 
required during the injection/molding cycle. 

In this embodiment, an optional clutch mechanism is 
provided between the electric motor and the mechanical drive 
means whereby the electric motor is continuously driving the 
hydraulic motor and charging the accumulator even though the 
mold has been completely closed. The clutch is actuated once 
the mold is completely closed such that the drive means is 
disconnected from the electric motor, thereby allowing the 
electric motor to continue to drive the hydraulic motor and 
charge the accumulator. 

Providing a single electric motor which is optimized for 
the given loads results in a simpler and less expensive drive 
system. Similarly, the separate hydraulic motor can be 

optimized for charging the accumulator as may be required for 
different size injection machines. In addition, overall machine 
efficiency is increased by using the electric motor to perform 
two simultaneous functions. The addition of the clutch allows 
the electric motor to continuously charge the accumulator which 
will result in shorter cycle times as well as increase overall 
machine efficiency. 

Overall, the present invention provides a unique hybrid 
drive system for an injection machine that allows for the 
optimization of the various drive components and provides a more 
efficient drive system for both the extruder screw and the clamp 
mechanism. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood in view of the 
detailed description of the preferred embodiments, in connection 
with the drawings of which: 

FIG. 1 is a simplified view of a push-type screw unit of an 
injection system of a injection molding machine with its 
associated displacement and/or actuating force driving 
apparatus; 

6. 
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„G 2 is a simplified enlarged view, partially ^ 
of J. improved two-sta 9 e inaction apparatus o £ an ^ectron 
molding machine . 

TO. 3 is a simplified hydraulic schematic of the injection 
unit of the present invention. 

FIG 4 is a simplified layout of an improved clamp unit of 
a n infection molding machine incorporate the improved drxve 
system. 

REFERENCE NPMSBALg S§SB ™ THK FIGURES 

15 12 - electric motor 

14 - movable plate 

16 - hydraulic motor 

18 - first drive belt 

20 - second drive belt 
20 22 - piston assembly 

24 - hydraulic accumulator 

26 - first fixed plate 

28 - second fixed plate 

29 - extruder assembly 
25 30 - hopper 

34 - heater 
36 - feed screw 
33 _ extruder housing 
40 - outlet 
30 42 - base 

46 - hydraulic valve 

48 - guide beams 

50 - conduit 

52 - melt accumulator 
35 54 - reservoir 

56 - check valve 

58 - clutch mechanism 

59 - barrel 

60 - first stationary platen 
40 62 - second stationary platen 
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64 - transmission means 

66 - movable mold half 

68 - tie bars 

7 0 - stationary mold half 

72 - movable platen 

74 - drive means 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT ( S ) 

The present invention relates to an injection unit for an 
injection molding machine; as such, it will be described in the 
context of a "typical" machine. Since the general structure and 
operation of injection molding machines are well known, those 
aspects of the . apparatus which are different or take on a new 
use with respect to injection machines will receive primary 
emphasis . 

FIG. 1 depicts the basic structure of an injection unit of • 
an injection molding machine with a single-stage push- type screw 
unit 10 which is mounted on base 42. The extruder assembly 29 
comprises an extruder housing 38, a hopper 3 0 for supplying 
solid plastic, and a rotatable and displaceable push- type feed 
screw 36. In thermal communication with the housing 38 is a 
heater 34 which maintains the melt in a molten state for 
injection through an outlet 40. 

The device • of FIG. 1 has several parallel guide beams 48, 
two fixed plates 26, 28 and a movable plate 14. The plate 14 is 
movable along the guide beams 48 by a piston assembly 22. 
Mounted on the plate 14 is an electric motor 12 which is 
connected by a first drive belt or other transmission means 18 
to the feed screw 36. Also mounted on the plate 14 is a 
hydraulic motor 16 which is driven by the feed screw 3 6 through 
a second drive belt or other transmission means 20. In this 
arrangement, the reader can easily see that the electric motor 
12 provides power to both the feed screw 36 and the hydraulic 
motor 16 simultaneously. It should be noted, the placement of 
the hydraulic motor 16 could easily be altered so that it could 
be direct driven by the electric motor 12 . 

8 



.02041 93A1_I_> 



PCT/CA01/00709 

WO 02/04193 

■wu t-ina hvdraulic motor 16 is a reservoir 
In communication with the hydraulic m 

. . Hvdraulic fluid and a hydraulic accumulator 24 
54 for supplying hydraulic f elec tric motor 12 

trough a hydraulic valve ^ « ^ hydraulic 

drives the hydraulic motor 16 wnicn u t-he 
5 eccZlLr 24 and result in the storage of ^ within 

accumulator 24 . 

Operatives mounted between the fixed plate 26 and the 
Operate y assemb ly 22. The piston assembly 

„ —el^d ^ the potion ^^X* * 
the feed screw 36. 



15 



20 



25 



Fo r charging or filling the ^-tred-trUrn 

PlaS ": T'is^electX abated * ^hydraulic valve « 
assembly 22 is seiectauxy accumulator 24 

^■k=> =t-ored hvdraulic energy m the accumuxcu. 
which directs the stored nyora «. The push- 

.native!, an optional clut oh — ^..J. 
such that the electric motor 12 « be arrangement alloMS 

screw 36 during the injection cycle This ^ 
the electric motor 12 to continuously drive the hy 
16 and charge the hydraulic accumulator 24 . 

- • to FIG 2 the apparatus of the present invention 
Referring to FIG. 2 th ™ Mchine 100 . 

U used in con 3 unctron »^ an »^ ^ ^ . 

The f f^ulfc injec tion unit which is mounted on 

two-stage electric/hydraulic 12 COI „ ponents o£ the injection 

„ elongated ' electric motor 

unit 100 are specifically ae "f\ mit . prefe „bly, the 

, drive technology in a ""^^"^ extruder assembly 2, 
primary elements are an ^™^ r asse ^ ly 29 is tended 

and a melt accumulator 52 The extru nQn . 

for continuous plasticizing and ^« _ ^ con=epts 

r eciprocating feed screw 26 If desire 
0 of the present invention can also be app 
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injection system with a reciprocating feed screw like that 
already discussed and shown in FIG. 1. 

As is generally known in the art, material is supplied to 
the extruder in any convenient manner, such as by a hopper 30. 
The rotational power for the feed screw 3 6 is also provided in a 
conventional manner, as by an electric motor 12, connected to a 
belt or other transmission type 18 that drives the screw 36. 
Since the movement of the feed screw 3 6 is rotational only, the 
drive system is greatly simplified over the injection units 
having a screw which must also reciprocate. 

The melt accumulator 52 is essentially a variable, volume 
reservoir by virtue of a cylindrical barrel 59 and a piston 
assembly 22 that moves linearly within the barrel 59. The 
relative size of the barrel 59 and piston assembly 22, as well 
as the stroke of the piston 22, will vary according to the 
quantity of melt required to fill the mold. In the constriction 
of melt accumulator 52, it is desirable to configure the end- 
shape of the barrel 59 and piston 22 in a way that minimizes the 
amount of resin remaining in the barrel 59 when the piston 22 is 
fully extended. 

The outlet of the feed screw 3 6 connects to accumulator 52 
via a suitable conduit 50. At a convenient point between the 
feed screw 36 and the inlet to the melt accumulator 52, a ball 
check valve 56 or other suitable non-return device is provided 
to control the direction of the flow through conduit 50. When 
the hydraulic accumulator 24 is activated to inject plastic into 
the mold cavity and maintain pressure during pack and hold, the 
check valve 56 prevents a back-flow of melt into the feed screw 
3 6 due to the pressure differential . The outlet of the melt 
accumulator 52 is connected to the injection mold (not shown) 
via a suitable outlet 40. 

The piston 22 of melt accumulator 52 is preferably 
selectably actuated by the hydraulic valve 46 which directs the 
stored energy in the hydraulic accumulator 24 to extend the 
piston 22. 

10 
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T ne electric motor 12 is connected to the ~lic notor 
16 via a transmission means like belts 18 and 20. As the 

u f^d screw 3 6 it also powers the 

electric motor turns the feed screw nHa ™ s the 

accumulator 24. Tne y 

is then used to stroke piston 22 and xn 3 e 



24 

outlet 40. 



10 



15 



20 



25 



The operation of the injection molding machine 100 
incorporating the two-stage injection unit of the = 
invention will now he described. The feed screw ^6 " "tat- 
within extruder housing 38 by the extruder motor 12 : tc > beg 
plastication of the material that will be ^^J*^ ~ 
Lit to the melt accumulator 52, The rotation of the screw 3 6 
melt to the ^ screw 36< mQVing 

b nilds pressure at the en ^ ^ 

r D :;rU conluit SO and into the melt accumulator 52 When 
the pressure of the plastic melt reaches a certain level, xt 
will begin to force the piston 22 rearwardly. 

T ne extrusion function is complete and rotation of the feed 
,6 is stopped when a sufficient charge of piastre melt rs 
screw 3 6 is stopped w „ . th „ melt accumulator 

accumulated in front of the prston 22 xn the melt 
52 as required to fill the cavity of the mold. At thxs poxnt 
tne hydrauTic valve 46 is actuated to direct pressure and flow 
the hydraulxc v forward movement of the pxston 

to the inlet of pxston 22. The fo ^ 
22 causes the accumulated plastxc melt to be oressure 
40 and into the mold cavity. The xn D ectxon pressure 
outlet 40 and xn ^ ^ check 

generated by movement of the pxston 

valve 5 6 to a position that prevents transfer 

resin into the extruder housing 38. 

Optionally, a clutch mechanism 58 is provided between the 
Optxona y, ^ such thafc the electric 

- 1! r be disetgare. -om the feed screw 36 which allows 

' re^eleLic motor 12 to continuously drive the hydraulxc motor 
ifi and charge the hydraulic accumulator 24. Tne 
^ 58 therefore Ho- electric »otor 12 to — » en 

and charge the accumulator 24 during the in 3 ectron cycle. 
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Referring now to FIG. 3, a simplified hydraulic schematic 
of the present, invention is shown. As previously discussed, the 
hydraulic accumulator 24 is selectably actuated by a four -port/ 
two position hydraulic valve 46. The valve is spring loaded to 
5 its normal state to allow the hydraulic motor 16 to charge the 
accumulator 24 and allow return flow of hydraulic fluid from the 
piston 22 to an oil reservoir 54 when the piston 22 is retracted 
during the extrusion process. When the valve 46 is activated, 
it directs the hydraulic flow from the accumulator 24 to the 
10 piston 22 which injects the melt into the melt cavity (not 
shown) . The valve 46 can be a solenoid or servo controlled 
type, with the preferred embodiment being a * servo-valve that 
allows for infinite adjustment of the time-pressure profile 
communicated to the piston 22 during injection. 

15 

Referring now to FIG. 4, an improved injection molding clamp 
system 200 is generally depicted. Utilizing many of the same 
energy efficient principles as previously discussed, an electric 
motor 12 is mounted to a base (not shown) which is in 

2C communication with a drive means 74 via a transmission means 64. 
Installed on drive means 74 is an optional clutch mechanism 58 
for selectable engagement of the drive means 74 to the electric 
motor 12 . Rigidly affixed to a distal end of a plurality of tie 
bars 68 is a first stationary platen 60. Rigidly affixed to the 

25 other distal end of the plurality of tie bars 68 is a second 
stationary platen 62. Disposed between the first and second 
stationary platens and guided by the plurality of tie bars 68 is 
a movable platen 72. The movable platen 72 is in communication 
with the drive means 74 whereby rotation of the drive means 74 

30 will translate the movable platen 72 with respect to the 
stationary platens along the long axis of the plurality of tie 
bars 68 . 

Mechanically connected to the electric motor 12 is a 
35 hydraulic motor 16. The hydraulic motor 16 is in fluid 
communication with a hydraulic accumulator 24 through the use of 
a hydraulic valve 46. As the electric motor 12 drives the 
hydraulic motor 16, pressure and fluid from a reservoir 54 is 
selectably communicated via the hydraulic valve 4 6 to the 
40 hydraulic accumulator 24 for the storage of energy. 

12 
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Rigidly affixed to the movable platen 72 is a movable mold 
. lf 66 Rigidly affixed to the first stationary platen 60 is a 
half 66. R ^f Y dr . ve means 74 moves mo vable platen 

stationary mold half /u. as aixv 
s 72, the movable mold half 66 translates to open the .old and 
thereby allows a finished plastic part to be emoted from the 
mold. 

The hydraulic accumulator 24 selectably communicates with a 
„ piston assUly 22 via the hydraulic valve 46. The hydraulrc 
piston asserooly 22 is operatively affixed between one of the 
Stationary platens 60 or 62 and the movable platen 72 In the 
^rreT element the piston assembly 22 is a 
hydraulic piston mounted to the second stationary platen 62. 

in the arrangement shown in PIG. 4, the electric motor 12 
pe rforms two functions, one function is to open and clos« . the 
Lid halves 66 and 70. During this functron. the optronal 
""eh mechanism SB is engaged and allows the electrrc : motor 12 

. ha Tn the preferred embodiment, 

4-^ = r Hvate the drive means 74. In tne pis'-" 
20 to actxvate the bal i_ S crew type. The second function 

the drive means is of the ball screw uvjj 

tne anve hydraulic motor 16 

of the electric motor 12 is to orive 

which charges the accumulator 24 with stored energy. 

Once the mold halves are brought completely together by the 
arive means 74, and in preparation for the Section cycle the 
pressure and fluid charge stored in the accumulator 24 is 
Seated to the piston assembly 22 via the hydra. Lie valve 
46 The pressure communicated to the piston assembly 22 from 
30 tne accumulator 24 is retired to hold the two mold halves^ 66 
and 70 tightly together and resist the injection pressure, which 
lets to open the mold halves. Once the molded part is ^ected 
IT following a predetermined dwell time ^ - mp ded 
part to freeze, pressure to the piston assembly 22 is removed 
35 via the hydraulic valve 46. At this point ^ 

communicates with the drive means 74 to open the mold and e.ect 
the finished molded part from the mold cavities. 

While the invention has been illustrated in some detail 
40 . according to the preferred embodiment shown in the accompanying 
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drawings, and while the _ preferred embodiment has been described 
in some detail, there is no intention to thus limit the 
invention to such detail. On contrary, it is intended to cover 
all modifications, alterations, .and equivalents falling within 
the spirit and scope of the appended claims. For example, 
although the drive couplings are generally described as belts 
and pulleys, other mechanical couplings, such as suitable 
gearing, can be used to perform the same function. 



14 
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WHAT IS CLAIMED IS: 

1. An injection molding machine with an improved drive system 
including an injection unit comprising: 

a feed screw within a barrel having an inlet and an outlet ; 

a hydraulic motor selectably in communication with at least 
one hydraulic accumulator via at least one hydraulic 
10 valve; 

a rotational drive unit simultaneously, 

rotating said feed screw for the plastisizing and 
conveying of material within said barrel from said 
15 inlet to said outlet, 

and powering said hydraulic motor for storage of energy 
in said accumulator; 

a hydraulic piston in selectable communication with said 
accumulator via said hydraulic valve, said piston xn 
communication with said feed screw wherein pressure and 
flow from said accumulator causes translation of said 
piston which translates said feed screw and injects 
material through said outlet. 

2 The injection molding machine of claim 1 further comprising 
a clutch mechanism provided between said rotational drive 
unit and said feed screw whereby said feed screw may be 
selectably disengaged from said rotational drive unit. 

3. The injection molding machine of claim 1 wherein said 
hydraulic valve is a spring biased solenoid valve. 

4. The injection molding machine of claim 1 wherein said 
35 hydraulic valve is a servo-controlled valve. 
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The injection molding machine of claim 1 wherein said 
hydraulic valve is a hydraulic pilot valve. 

The injection molding machine of claim 1 wherein said 
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rotational drive unit is an electric motor. 

7. The injection molding machine of claim 1 wherein said 
rotational drive is a variable speed electric motor. 

8. The injection molding machine of claim 1 wherein said 
rotational drive unit communicates with said hydraulic motor 
using at least one torque transmitting belt. 

9. The injection molding machine of claim 1 wherein said 
rotational drive unit communicates with said hydraulic motor 
using at least one gear set. 

10. The injection molding machine of claim 1 wherein said 
accumulator is a gas charged piston type. 

11. The injection molding machine of claim 1 wherein said 
accumulator is a gas charged bladder type. 

12. An injection molding machine with an improved drive system 
including an injection unit comprising: 

a feed screw within a barrel having an inlet and an outlet; 

a hydraulic motor selectably in communication with a 
hydraulic accumulator via a hydraulic valve; 

a rotational drive unit simultaneously, 

rotating said feed screw for the plastisizing and 
conveying of material within said barrel from said inlet 
to said outlet/ 

and powering said hydraulic motor for storage of energy in 
said accumulator; 

a hydraulic piston in selectable communication with said 
accumulator via said hydraulic valve, wherein pressure and 
flow from said accumulator causes translation of said 
piston and injects material through said outlet. 



13. The injection molding machine of claim 12 further comprising 
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a clutch mechanism provided between said feed screw and said 
rotational drive whereby said drive may be selectably 
disengaged from said feed screw. 

14. An injection molding machine with an improved drive system 
including a clamp unit comprising: 

at least one tie bar running between and connected to a 
first and second stationary platen; 

a movable platen operatively disposed between said first and 
second stationary platen, said movable plater connected to 
a drive means; 

15 a hydraulic motor selectably in communication with an 

accumulator via a hydraulic valve; 

a rotational drive unit simultaneously, 

powering said drive means for translation of said movable 

20 platen, and 

powering said hydraulic motor for storage of energy in 

said accumulator; 

a hydraulic piston operatively connected to said movable 
25 platen and in selectable communication with said 

accumulator via said hydraulic valve, wherein pressure 
from said accumulator acts to maintain the position of 
said movable platen during the injection process. 

30 15 The injection molding machine of claim 14 further comprising 
a clutch mechanism provided between said drive means and 
said rotational drive whereby said drive means may be 
selectably disengaged from said rotational drive. 

35 16. The injection molding machine of claim 14 wherein said 
rotational drive is an electric motor. 

17 The injection molding machine of claim 14 wherein said 
hydraulic valve is a spring biased solenoid valve. 
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18. The injection molding machine of claim 14 wherein said 
hydraulic valve is a servo-controlled valve. 

19. The injection molding machine of claim 14 wherein said 
hydraulic valve is a hydraulic pilot valve. 

20. The injection molding machine of claim 14 wherein said 
rotational drive is a variable speed electric motor. 

21. The injection molding machine of claim 14 wherein said 
rotational drive unit communicates with said hydraulic motor 
using a transmission type selected from the group consisting 
of belts, gears, frictional disks and chains. 
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